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(54) OBSTACLE DETECTOR FOR AUTOMOBILE 

(57)Abstract 

PURPOSE: To properly forecast an advancing route and 

to efficiently detect an obstacle by limiting the area of 

detection of an obstacle by a rader device only in an 

area along the advancing route of his own vehicle. 

CONSTITUTION: This obstacle detector is provided with 

a rader device 4 for radiating rader waves to the front of M 

his own-vehicle to detect an obstacle existing in the r — — -H — — - 3 — i 

front, a steering angle sensor 5 for detecting the l l^V f I — h— aiyg- h „ ? 

steering angle of his own vehicle and a yaw rate sensor ~~ S ?.IT "~~~~~ "~ , ' ^fHxUpylgy] 

7 for detecting a yaw rate. A 1st advancing route ± r4 

forecasting means 8 forecasts the advancing route of his Ak ^J? ^ P^^T't^ ^^ 

own vehicle based upon the steering angle and a 2nd 3 ^1=2: 

advancing route forecasting means 9 forecasts the 

advancing routes of his own vehicle based upon the yaw 

rate. A selection means 10 selects either one of two 

advancing routes in accordance with the operation state 

of his own vehicle and the device 4 detects an obstacle 

by limiting its detection only to an area along the 

selected advancing route. 
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LThis document has been translated by computer. So the translation may not reflect the 
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CLAIMS 

[Claim(s)] 

[Claim 1]An obstacle sensing device for vehicles characterized by comprising the following. 
A radar installation which detects an obstacle which sends a radar wave towards the front 
of self-vehicles, and exists ahead. 

A rudder angle detection means to detect a steering rudder angle of self-vehicles. 
A yaw rate detection means which detects a yaw rate generated on self-vehicles. 
The 1st advance way prediction means that predicts an advance way of self-vehicles based 
on a steering rudder angle detected by the above-mentioned rudder angle detection 
means, The 2nd advance way prediction means that predicts an advance way of self- 
vehicles based on a yaw rate detected by the above-mentioned yaw rate detection means, 
A control means controlled to limit in a field along an advance way selected by selecting 
means which chooses either among advance ways predicted respectively according to 
operational status of self-vehicles by the above 1st and the 2nd advance way prediction 
means, and this selecting means, and to detect an obstacle by the above-mentioned radar 
installation. 

[Claim 2]An obstacle sensing device for vehicles characterized by comprising the following. 
A radar installation which detects an obstacle which sends a radar wave towards the front 
of self-vehicles, and exists ahead. 

A rudder angle detection means to detect a steering rudder angle of self-vehicles. 
The 1st advance way prediction means that predicts an advance way of self-vehicles based 
on a steering rudder angle detected by this rudder angle detection means. 
A selecting means which chooses either among advance ways predicted respectively 
according to operational status of self-vehicles by the 2nd advance way prediction means 
that predicts the straight front of self-vehicles to be an advance way, and the above 1st and 
the 2nd advance way prediction means, A control means controlled to limit in a field along 
an advance way selected by this selecting means, and to detect an obstacle by the above- 
mentioned radar installation. 
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[Claim 3]The above-mentioned selecting means chooses an advance way predicted by the 
2nd advance way prediction means when a steering rudder angle was smaller than a 
predetermined value, The obstacle sensing device for vehicles according to claim 1 which 
chooses the one among advance ways respectively predicted by the above 1st and the 2nd 
advance way prediction means when a steering rudder angle was larger than a 
predetermined value where a turning radius is smaller. 

[Claim 4]The obstacle sensing device for vehicles according to claim 2 which the above- 
mentioned selecting means chooses an advance way predicted by an advance way 
prediction means of the above 2nd when [ when a steering rudder angle is small ] this 
rudder angle frequency is large, and chooses an advance way predicted by an advance 
way prediction means of the above 1st at the time of others. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to improvement of what detects the obstacle 
which predicts the advance way of self-vehicles and exists in the advance on the street 
especially about the obstacle sensing device carried in vehicles for collision prevention etc. 
[0002] 

[Description of the Prior ArfJConventionally, as this kind of an obstacle sensing device for 
vehicles, so that it may be indicated by JP,51-7892,B, for example, A radar installation 
which detects obstacles, such as precedence vehicles which send radar waves, such as an 
ultrasonic wave and an electric wave, towards the front of self-vehicles, and exist ahead, 
Have a rotating means which rotates this radar installation horizontally, and a rudder angle 
detection means to detect the steering rudder angle of self-vehicles, and predetermined 
angle rotation of the above-mentioned radar installation is carried out by the above- 
mentioned rotating means according to the rudder angle detected by the above-mentioned 
rudder angle detection means, What turned the radar wave in the direction self-vehicles run 
is known. While scanning horizontally that it is also at a wide angle comparatively in recent 
years using a scan type thing as a radar installation, a microcomputer is used out of the 
information acquired by the scan, By taking up only the thing in the field along the advance 
way of the self-vehicles predicted based on a steering rudder angle, what limits detection of 
the obstacle by a radar installation in a described area in soft, and was made to perform it 
has been developed. 
[0003] 

[Problem(s) to be Solved by the lnvention]By the way, even when performing limiting 
detection of the obstacle by a radar installation in the field along the advance way of self- 
vehicles in the above-mentioned conventional obstacle sensing device by hard soft any. In 
predicting the advance way of self-vehicles, it predicts based on the steering rudder angle 
of the self-vehicles detected by a rudder angle detection means, but there are the following 
problems in this prediction method. 
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[0004]That is, when Kanth is located [ 1st ] in curved sections, such as a highway, a 
steering rudder angle is not in agreement with the turning angles of actual self-vehicles, 
and the curvature radius of the advance way of the self-vehicles predicted based on this 
steering rudder angle becomes larger than that of a actual advance way, i.e., a curvilinear 
road. 

[0005]Since being steered delicately right and left is common to the 2nd as for the steering 
handle, when it follows a steering rudder angle and the advance way of self-vehicles is 
predicted to it, it stops being in agreement with it with the advance way where the predicted 
advance way is actual, even while self-vehicles are carrying out the rectilinear-propagation 
run. 

[0006]The place which this invention is made in view of this point, and is made into the 
purpose, In limiting detection of the obstacle by a radar installation in the field along the 
advance way of self-vehicles, let the obstacle sensing device for vehicles which can detect 
an obstacle efficiently be an offer plug by predicting the above-mentioned advance way 
appropriately. 
[0007] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, the 
invention according to claim 1 , A radar installation which detects an obstacle which sends a 
radar wave towards the front of self-vehicles as an obstacle sensing device for vehicles, 
and exists ahead, A rudder angle detection means to detect a steering rudder angle of self- 
vehicles, and a yaw rate detection means which detects a yaw rate generated on self- 
vehicles, The 1st advance way prediction means that predicts an advance way of self- 
vehicles based on a steering rudder angle detected by the above-mentioned rudder angle 
detection means, The 2nd advance way prediction means that predicts an advance way of 
self-vehicles based on a yaw rate detected by the above-mentioned yaw rate detection 
means, A selecting means which chooses either among advance ways predicted 
respectively according to operational status of self-vehicles by the above 1st and the 2nd 
advance way prediction means, It has composition provided with a control means controlled 
to limit in a field along an advance way selected by this selecting means, and to detect an 
obstacle by the above-mentioned radar installation. 

[0008]A radar installation which detects an obstacle which the invention according to claim 
2 sends a radar wave towards the front of self-vehicles as an obstacle sensing device for 
vehicles, and exists ahead, A rudder angle detection means to detect a steering rudder 
angle of self-vehicles, and the 1st advance way prediction means that predicts an advance 
way of self-vehicles based on a steering rudder angle detected by this rudder angle 
detection means, A selecting means which chooses either among advance ways predicted 
respectively according to operational status of self-vehicles by the 2nd advance way 
prediction means that predicts the straight front of self-vehicles to be an advance way, and 
the above 1st and the 2nd advance way prediction means, It has composition provided with 
a control means controlled to limit in a field along an advance way selected by this selecting 
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means, and to detect an obstacle by the above-mentioned radar installation. 

[0009]The invention according to claim 3 is subordinate to the invention according to claim 

1 , and shows an example of selection of an advance way by the above-mentioned selecting 
means. That is, when a steering rudder angle is smaller than a predetermined value, an 
advance way predicted by the 2nd advance way prediction means is chosen, and when a 
steering rudder angle is larger than a predetermined value, the one among advance ways 
respectively predicted by the above 1st and the 2nd advance way prediction means where 
a turning radius is smaller is chosen. 

[0010]The invention according to claim 4 is subordinate to the invention according to claim 

2, and shows an example of selection of an advance way by the above-mentioned selecting 
means. That is, when [ when a steering rudder angle is small ] this rudder angle frequency 
is large, an advance way predicted by an advance way prediction means of the above 2nd 
is chosen, and an advance way predicted by an advance way prediction means of the 
above 1st at the time of others is chosen. 

[0011] 

[Function]By the above-mentioned composition, in the invention according to claim 1. While 
predicting the advance way of the 1st self-vehicles based on the steering rudder angle of 
self-vehicles by the 1st advance way prediction means, Based on the yaw rate generated 
on self-vehicles, the advance way of the 2nd self-vehicles is predicted by the 2nd advance 
way prediction means, Among both this advance way, according to the operational status of 
self-vehicles, either is appropriately chosen by the selecting means, it limits in the field 
which met this selected advance way under control of a control means, and detection of the 
obstacle by a radar installation is performed. 

[0012]As selection of the advance way by the above-mentioned selecting means, when 
taking the selection method like the invention according to claim 3 and self-vehicles carry 
out the turning travel of the curvilinear road top which has Kanth, here, Even if it does not 
steer a steering handle greatly, since self-vehicles circle by Kanth, based on the yaw rate 
generated on self-vehicles, the 2nd advance way predicted as a curvilinear road which has 
an actually near curvature radius is chosen. When self-vehicles carry out a rapid turning 
travel, the 1st advance way corresponding to the steering rudder angle used as a big value 
predicted as a curvilinear road is chosen. When self-vehicles carry out the rectilinear- 
propagation run of the straight-line road, a steering handle is steered very small, but since a 
yaw rate is not produced, based on this yaw rate, the 2nd advance way predicted to be a 
straight-line road is chosen. Therefore, according to a road condition or operational status, 
the advance way of self-vehicles will be predicted appropriately. 

[0013]ln the invention according to claim 2, while predicting the advance way of the 1st self- 
vehicles based on the steering rudder angle of self-vehicles by the 1st advance way 
prediction means, The direction of zero is predicted as 2nd advance way by the 2nd 
advance way prediction means, the straight front, i.e., the steering rudder angle, of self- 
vehicles, Among both this advance way, according to the operational status of self-vehicles, 
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either is appropriately chosen by the selecting means, it limits in the field which met this 
selected advance way under control of a control means, and detection of the obstacle by a 
radar installation is performed. 

[0014]When the selection method like the invention according to claim 4 is taken as 
selection of the advance way by the above-mentioned selecting means here, When actually 
steering a steering handle, while the 1st [ based on this steering rudder angle ] advance 
way is chosen, when [ when a steering rudder angle is small ] this rudder angle frequency 
is large, That is, when carrying out a rectilinear-propagation run, steering a steering handle 
delicately right and left, the 2nd advance way that makes the straight front of self-vehicles a 
direction of movement is chosen. Therefore, about the prediction of an advance way based 
on a steering rudder angle, it means that the neutral zone was formed so to speak, and 
prediction of an advance way is performed appropriately. 
[0015] 

[Example]Hereafter, the example of this invention is described based on a drawing. 
r0016] Drawing 1 shows the block configuration of the obstacle sensing device for vehicles 
concerning one example of this invention. This obstacle sensing device is equipped to 
vehicles by this example with the automatic braking apparatus which gives a braking effort 
automatically to each wheel, and control of an automatic braking apparatus is presented 
with the information on the obstacle detected with the obstacle sensing device. 
[0017]ln drawing 1 , 1 is a radar head unit provided in a car body front, and this radar head 
unit 1 , While turning the pulse laser beam as a radar wave ahead of self-vehicles and 
sending it from a dispatch part, it has the composition of receiving the reflected wave which 
hits obstacles, such as precedence vehicles which exist ahead, and is reflected in a receive 
section. The radar head unit 1 is a scan type thing which makes the pulse laser beam sent 
from the dispatch part scan with a wide angle comparatively horizontally. In [ the signal of 
this radar head unit 1 is inputted into the operation part 3 through the signal processing part 
2, and ] this operation part 3, The direction over the distance between each obstacle and 
self-vehicles which exist in a scanning zone by the time delay from the dispatch point in 
time of a laser reception beam, and the self-vehicles of this obstacle, etc. are calculated. 
The scan type radar installation 4 which detects the obstacle which exists ahead of self- 
vehicles by the above-mentioned radar head unit 1 , the signal processing part 2, and the 
operation part 3 is constituted. 

[0018]The rudder sensor as a rudder angle detection means by which 5 detects the 
steering angle (only henceforth a steering rudder angle) of a steering handle, The speed 
sensor with which 6 detects the vehicle speed of self-vehicles, and 7 are the yaw rate 
sensors as a yaw rate detection means which detects the yaw rate which self-vehicles 
generate, Input the detecting signal of the above-mentioned rudder sensor 5 into the 1st 
advance way prediction means 8, the detecting signal of the above-mentioned speed 
sensor 6 is inputted into the 1st advance way prediction means 8 and the 2nd advance way 
prediction means 9, and the detecting signal of the above-mentioned yaw rate sensor 7 is 
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inputted into the 2nd advance way prediction means 9, respectively. 
[0019]The advance way prediction means 8 of the above 1st predicts the advance way of 
self-vehicles based on steering rudder angle thetaH and the vehicle speed vO, and 
computes the curvature radius R1 of an advance way concretely. The 1st advance way 
prediction means 8 also computes the sideslipping angle beta 1 of vehicles. The above- 
mentioned curvature radius R1 and the sideslipping angle beta 1 are computed by following 
several 1. 
[0020] 
[Equation 1] 
Ri = (1+Avo 2 ) 1-577 



/3i = 



m 
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The advance way prediction means 9 of the above 2nd predicts the advance way of self- 
vehicles based on the yaw rate gamma and the vehicle speed vO, and computes the 
curvature radius R2 of an advance way concretely. The 2nd advance way prediction means 
9 also computes the sideslipping angle beta 2 of vehicles. The above-mentioned curvature 
radius R2 and the sideslipping angle beta 2 are computed by following several 2. 
[0021] 
[Equation 2] 

6 

lf*Kf+lr 2 Kr / 1 1 \ 
^ 2=/3l - m 2l 2 AKf Kr te-RTj 

lf*Kf + lr 2 Kr /J 1_\ 

' 1 *" If Kf-lrKr VR2 Rl ) 

15. L Rl , P\ : ^1 r#£t?*lM# 
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The inside of the advance way where 10 was respectively predicted by the above 1st and 
the 2nd advance way prediction means 8 and 9, According to the size etc. of steering 
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rudder angle thetaH detected with the rudder sensor 5,11 the selecting means which 
chooses either, and in the field along the advance way selected by this selecting means 10 
And the inside of the obstacle detected by the above-mentioned radar installation 4, It is an 
identification device which identifies the obstacle (henceforth the maximum contiguity 
obstacle) which approaches self-vehicles most, and discernment of the maximum contiguity 
obstacle by this identification device 1 1 is the same as having limited in the field along the 
advance way selected by the selecting means 10, and having detected the obstacle by the 
above-mentioned radar installation 4. 

Therefore, the identification device 11 has a function as a control means controlled to limit 
in the field along the advance way selected by the selecting means 10, and to detect the 
obstacle by the radar installation 4. 

The information on the maximum contiguity obstacle identified by the above-mentioned 
identification device 1 1 is inputted into the control section 21 of an automatic braking 
apparatus, and danger judgment of the collision with self-vehicles and the above-mentioned 
obstacle etc. are presented with it by this control section 21. 

[0022]Selection of the advance way by the above-mentioned selecting means 10 is 
performed according to the flow chart shown in drawing 2 . Discernment of the maximum 
contiguity obstacle by the above-mentioned identification device 1 1 is performed according 
to the flow chart shown in drawing 3 and drawing 4 . 

[0023]ln drawing 2 , after starting, the curvature radius R1 of an advance way, R2 and the 
sideslipping angle beta 1 which were first predicted by steering rudder angle thetaH 
detected with the rudder sensor 5 at Step S1 and each advance way prediction means 8 
and 9, and beta 2 are read, It is judged at Step S2 whether the above-mentioned steering 
rudder angle thetaH is smaller than predetermined angle thetac. When this judgment is 
YES, while choosing the advance way predicted by the advance way prediction means 9 of 
the above 2nd at Step S3 and setting R2 as the curvature radius R of an advance way, 
beta 2 is set as the sideslipping angle beta of vehicles, and a return is carried out to after 
an appropriate time. 

[0024]On the other hand, when the judgment of the above-mentioned step S2 is NO that is, 
steering rudder angle thetaH when larger than predetermined angle thetac, Size 
comparison with the absolute value of the curvature radius R2 of the advance way 
predicted by the absolute value of the curvature radius R1 of an advance way and the 2nd 
advance way prediction means 9 which were predicted by the 1st advance way prediction 
means 8 by step S4 is performed. And when the curvature radius R1 of the advance way 
predicted by the 1st advance way prediction means 8 is smaller. While shifting to Step S5 
and setting R1 as the curvature radius R of an advance way, While setting beta 1 as the 
sideslipping angle beta of vehicles, when the curvature radius R2 of the advance way 
predicted by the 2nd advance way prediction means 9 is smaller, while shifting to Step S3 
and setting R2 as the curvature radius R of an advance way, beta 2 is set as the 
sideslipping angle beta of vehicles. That is, the one where a curvature radius is smaller is 
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chosen with an advance way. 

[0025]ln drawing 3 and drawing 4 , after starting, first, the data (that is, the turning radius R 
and sideslipping angle (beta) of an advance way) from the selecting means 10 comes to 
hand at Step S1 1 , and the data from the radar installation 4 (operation part 3) comes to 
hand at Step S12. The data of this radar installation 4 consists of M obstacle data, and has 
horizontal angle phii and the no echo counter Ci of the obstacle from the distance Li (i = 1 - 
M) between this obstacle and self-vehicles, and the center line (it is abbreviated-in 
agreement with the center line of self-vehicles) of the radar installation 4 as each of that 
obstacle data. The no echo counter Ci shows the time required between one certain 
obstacle (i =n) and the obstacle (i = n-1) which adjoins the scanning direction leading side 
on the occasion of the scan to one way of the radar installation 4. 
[0026]Then, at Step S13, infinity and tn are set to zero, i is set to 0 for In, and an initial 
value is set up. Here, In means the distance between the obstacles which approach self- 
vehicles most among the obstacles which exist in an advance way. 

[0027]After initial value setting, after counting up i one time at Step S14, it is judged at Step 
S1 5 whether i is below M. When this judgment is YES, psio, psimin, and psimax are 
computed by each of following formulas at Step S16. 
[0028]psio =(Li / 2R)-betapsimin =psio - (W/2Li) 
psimax =psio+ (W/2Li) 

Here, as shown in drawing 5 , psio is an included angle which the straight line a2 which 
connects the self-vehicles A and center line CL of the advance way B ahead of Li 
constitutes to the center line (center line of the radar installation 4) a1 of the self-vehicles A. 
W is the width of road of the advance way B, and psimin and psimax are included angles 
which each straight line which connects the self-vehicles A and the both the right and left 
ends of the advance way B ahead of Li, respectively constitutes to the center line (center 
line of the radar installation 4) a1 of the self-vehicles A However, numerals make a 
clockwise rotation positive. Among drawing 5 , the curvature radius of the advance way B 
and beta are the sideslipping angles of the self-vehicles A, and R is an included angle of 
the direction of movement (velocity vector vo) of the self-vehicles A, and the center line a1 . 
[0029]Then, the no echo counter Ci is added to to at Step S17, and the aggregate value is 
newly set to to. After an appropriate time, it is judged at Step S18 whether whether 
horizontal angle phii of an obstacle being a value between above-mentioned psimin and 
psimax and an obstacle that is, are the things on the advance way B. Then, it judges 
whether the distance Li between an obstacle and self-vehicles is smaller than In at Step 
S19, and when the judgment is YES, the distance Li is set as In and to is set as tn, 
respectively. It returns to Step S14 after an appropriate time. Also when the above- 
mentioned step S18 or the judgment of S19 is NO, it returns to Step S14. 
[0030]The obstacle which approached self-vehicles most on the advance way B of the self- 
vehicles A is identified out of M obstacles detected with the radar installation 4 by repeating 
the above-mentioned steps S14-S20, and the distance between the maximum contiguity 
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obstacle and self-vehicles is set to In. 

[0031]And when the check of all M obstacle data is completed, the value which subtracted 
tn from T at Step S21 is set to to (=T-tn). T is time which 1 frame scanning of the radar 
installation 4 takes here, and tn is time which the scan of the maximum contiguity obstacle 
takes on the occasion of 1 frame scanning of the radar installation 4 from replacement of 
Step S20. Therefore, to is time until 1 frame scanning of the radar installation 4 is 
completed from the detection time of the maximum contiguity obstacle, To this time to, the 
time taken to detect the maximum contiguity obstacle twice in the case of 2 frame scanning 
is measured by adding the no-echo counter Ci until it detects the maximum contiguity 
obstacle in the case of the next 1 frame scanning of the radar installation 4. This time is 
used for calculation of the relative velocity V of the self-vehicles and the maximum 
contiguity obstacle in Step S34 mentioned later. 

[0032]Then, it judges whether In continue being infinity, i.e., initial value setting, at Step 
S22, and when it is still initial value setting, In is set as zero at Step S23, and it shifts to 
Step S31 . When In is a limited value, it shifts to Step S31 as it is. 

[0033]Judge whether at Step S31, an obstacle (the maximum contiguity obstacle) is in an 
advance way, and when the judgment is YES, After performing various kinds of 
replacement for setting n count as 0 at Step S32, and calculating relative velocity at Step 
S33, While computing the distance lo between self-vehicles at present and the maximum 
contiguity obstacle with interpolation, such as a least-squares method, at Step S34, the 
relative velocity V of self-vehicles at present and the maximum contiguity obstacle is 
computed using this distance lo, and a return is carried out to after an appropriate time. 
[0034]On the other hand, when the judgment of the above-mentioned step S31 is NO, After 
counting up n count one time at Step S35, judge whether n count is below the prescribed 
frequency N at Step S36, and when this judgment is YES, While computing the distance lo 
between self-vehicles at present and the maximum contiguity obstacle with extrapolation 
using the data to last time at Step S37, the relative velocity V of self-vehicles at present and 
the maximum contiguity obstacle is computed using this distance lo, and a return is carried 
out to after an appropriate time. 

[0035]When the judgment of the above-mentioned step S36 is NO (i.e., when the maximum 
contiguity obstacle disappeared and carries out specified time elapse), while setting n count 
as 0 at Step S38, both Ij and tj are set as 0 at Step S39. Both the distance lo and relative 
velocity V between self-vehicles and the maximum contiguity obstacle are set as 0 at Step 
S40, and a return is carried out to after an appropriate time. 
[0036]Next, selection of the advance way by an operation and effect of the above- 
mentioned example, especially the selecting means 10 is explained according to a road 
state. 

[0037]When self-vehicles carry out the turning travel of the curvilinear road top which has 
Kanth, Even if it does not steer a steering handle greatly, from circling by Kanth, self- 
vehicles. The curvature radius R2 of the advance way predicted based on the yaw rate 
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gamma by the 2nd advance way prediction means 9 becomes smaller than the curvature 
radius R1 of the advance way predicted based on steering rudder angle thetaH by the 1st 
advance way prediction means 8. Therefore, since the 2nd advance way predicted based 
on the yaw rate gamma by the 2nd advance way prediction means 9 in the selecting means 
10 is chosen and the curvature radius R2 of this advance way is used for discernment of 
the maximum contiguity obstacle by the identification device 1 1 , Without being influenced in 
Kanth, an advance way can be predicted appropriately and the maximum contiguity 
obstacle can be identified correctly. 

[0038]When self-vehicles carry out a rapid turning travel, in the 1st advance way prediction 
means 8, corresponding to steering rudder angle thetaH used as a big value, an advance 
way is predicted to be a small thing of the curvature radius 1 , this advance way is chosen 
by the selecting means 10, and it is used for discernment of the maximum contiguity 
obstacle by the identification device 11. Also fully corresponding to rapid revolution 
operation, an advance way can be predicted appropriately by this, and improvement in 
reliability can be aimed at. 

[0039]When self-vehicles run a straight-line road that is, steering rudder angle thetaH when 
small, In the selecting means 10, the advance way predicted based on the yaw rate gamma 
by the 2nd advance way prediction means 9 is chosen, and the curvature radius R2 of this 
advance way is used for discernment of the maximum contiguity obstacle by the 
identification device 11. Under the present circumstances, although a steering handle is 
steered very small, since the yaw rate gamma is not produced, the advance way of 
prediction turns into a straight-line way which extends in linear shape toward the direction 
of movement (straight front) of self-vehicles. Therefore, an advance way can be predicted 
appropriately, without following unnecessary for handle operation. 

r00401 Drawing 6 is a flow chart figure showing the modification of the selection method of 
the advance way by the selecting means 10 (refer to drawing 1 ). In this flow chart, after 
starting, steering rudder angle thetaH detected with the rudder sensor 5 at Step S51 and its 
rudder angle frequency FH are read. The rudder angle frequency FH is computed by 
differentiating steering rudder angle thetaH once, or a sensor detects it directly. 
[0041]Then, it judges whether the above-mentioned steering rudder angle thetaH is smaller 
than predetermined angle thetac at Step S52, and it is judged at Step S53 whether the 
above-mentioned rudder angle frequency FH is larger than predetermined value Fc. And 
when both the above-mentioned judgments of both are YES(s) that is, when [ smaller than 
predetermined angle thetac and ] the rudder angle frequency FH is larger than 
predetermined value Fc, at Step S54, infinitely, steering rudder angle thetaH sets the 
sideslipping angle beta of vehicles as 0, and carries out the return of the curvature radius R 
of an advance way to after an appropriate time. On the other hand, when either of both the 
above-mentioned judgments is NO that is, steering rudder angle thetaH when larger than 
predetermined angle thetac, or when the rudder angle frequency FH is smaller than 
predetermined value Fc, At Step S55, the curvature radius R1 and the sideslipping angle 
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beta 1 of the value computed by several 1 mentioned above on the curvature radius R of an 
advance way and the sideslipping square beta of vehicles, i.e., the advance way predicted 
based on steering rudder angle thetaH by the 1st advance way prediction means 8, are set 
up, respectively, and a return is carried out to after an appropriate time. In the case of this 
modification, the 2nd advance way prediction means 9 predicts the advance way of self- 
vehicles uniquely to be a straight-line way ahead of [ that ] straight, and is equivalent to 
making that curvature radius infinite. 

[0042]And the advance way predicted in this modification based on this steering rudder 
angle thetaH when actually steering a steering handle is chosen, While the curvature radius 
R1 is used for discernment of the maximum contiguity obstacle by the identification device 
1 1 , steering rudder angle thetaH When [ smaller than predetermined angle thetac and ] this 
rudder angle frequency FH is larger than predetermined value Fc, That is, when carrying 
out a rectilinear-propagation run, steering a steering handle delicately right and left, the 
other rectilinear-propagation way is chosen ahead of [ straight ] self-vehicles, and the 
infinite curvature radius R is used for discernment of the maximum contiguity obstacle by 
the identification device 11. Therefore, since it means that the neutral zone was formed so 
to speak about the prediction of the advance way based on a steering rudder angle, 
prediction of the advance way followed unnecessary for steering rudder angle thetaH can 
be prevented, and the prediction ****** of an advance way can perform obstacle detection 
appropriately. 

[0043]ln the above-mentioned example, the above-mentioned radar installation 4 detecting 
an obstacle with a wide angle comparatively horizontally. Although the case where 
detection of the obstacle by the radar installation 4 was limited in the field which met the 
advance way in soft by taking up only what exists in an advance on the street out of the 
detected obstacle was described, As for this invention, it is needless to say that it is 
applicable also like what limits detection of the obstacle by a radar installation in the field 
which met the advance way in hard by forming the narrow radar installation of a detection 
angle range rotatable horizontally, and turning the detection area of the above-mentioned 
radar installation in the direction of an advance way of self-vehicles. 
[0044] 

[Effect of the lnvention]While predicting the 1st advance way like the above based on the 
steering rudder angle of self-vehicles according to the invention according to claim 1, Since 
the 2nd advance way is predicted based on the yaw rate generated on self-vehicles, it limits 
among both this advance way in the field which chose either and met it according to the 
operational status of self-vehicles and the obstacle by a radar installation is detected, 
Prediction of an advance way can be appropriately performed according to the operational 
status of self-vehicles, and an obstacle can be detected efficiently. If the advance way of 
the above 2nd is chosen when a steering rudder angle is smaller than a predetermined 
value like the invention according to claim 3, and the one among the above 1st and the 2nd 
advance way where a turning radius is smaller is especially chosen when a steering rudder 
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angle is larger than a predetermined value, According to the road state etc. which have 
Kanth, the advance way of self-vehicles can be appropriately predicted as an actually near 
curvilinear road. 

[0045]ln the invention according to claim 2, while predicting the advance way of the 1st self- 
vehicles based on the steering rudder angle of self-vehicles, Since the straight front of self- 
vehicles is predicted as 2nd advance way, it limits among both this advance way in the field 
which chose either and met it according to the operational status of self-vehicles and the 
obstacle by a radar installation is detected, Prediction of an advance way can be 
appropriately performed according to the operational status of self-vehicles, and an 
obstacle can be detected efficiently. If the advance way of the above 2nd is chosen and the 
advance way of the above 1st is especially chosen at the time of others when [ when a 
steering rudder angle is small like the invention according to claim 4 ] this rudder angle 
frequency is large, Since it means that the neutral zone was formed about the prediction of 
the advance way based on a steering rudder angle, prediction of the advance way which 
followed the steering rudder angle superfluously can be prevented. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block lineblock diagram of the obstacle sensing device for vehicles 
concerning the example of this invention. 

[Drawing 2] lt is a flow chart figure showing the selection method of the advance way by a 
selecting means. 

[Drawing 3] lt is a flow chart figure showing the identifying method of the maximum 
contiguity obstacle by an identification device. 

[Drawing 4] lt is a flow chart figure showing calculating methods, such as distance between 
the self-vehicles and the maximum contiguity obstacle by an identification device. 
[Drawing 5] lt is a mimetic diagram showing the physical relationship of self-vehicles and an 
advance way. 

[Drawing 6] lt is a flow chart figure showing the modification of the selection method of the 
advance way by a selecting means. 
[Description of Notations] 

4 Radar installation 

5 Rudder sensor (rudder angle detection means) 

7 Yaw rate sensor (yaw rate detection means) 

8 The 1st advance way prediction means 

9 The 2nd advance way prediction means 

10 Selecting means 

1 1 Identification device (control means) 



[Translation done.] 
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[0 02 8] </>o = (Li /2R) 
0min = 0o - (W/2Li ) 
0max = 0o + (W/2L1 ) 

£>iiff%B<D^ttglC L<t£$£^ilj{£la2 ^SI^A© 
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~C£>£ e £/c. W«it?TKBcZ)iSitiI-C*>D, 4>nrinRtf 
0max -en-enamMAtLi Hl(^(DiitfS§BCDS 

4©*«) al^lt^^^ 0 fflU 
^ft^*IE<i:T£o ft, i5*, R^it^BSBCDft 

[0 02 9 ]£Sl>T, ^-r ^^SlTT to tCV-Jira- 

io ^^>^ci ^milu ^(Dmnm^m^c to i-r 

±IB </>min <tt/>max <bOralO<S-C*>^^S^\ ~?£K)f$ 

X^^^Sl9T'^S«5<hg^<i:CDHCD^gfLi ifi 
1 n J;D 4>/hSC^^^^L, ^OWS^YESCD 
i#tC^J v ^(D^Li^ 1 n CC, to$:tn^nf 
tl^-T^o b^^^k:X^^^Sl4^-5 0 £tc. ± 
12^ ^ y' S 18X« S 19CD NOOitfc^r^" 
S14^CR^, 0 

20 [0 03 0 ] ±IB^T-^^S14-S20^f3il*rcir 

w-^^4r^ai3nfcM{ioD^#^(D*^e>. am 

MA (Ditif m B ±r @ k ifig L /c©#^ ^^SO 

^^Ti/ci^ii, XT-^ys2irT^e> t n 

WLtcmZto (=T-tn ) CCt, T«U 

-y^g4CT)l ^U-A^^Cg-r^Bfra-C^O, tn 

«x-r^^S2ocDg^^^e>u-^^g4(Z)i y U- 

iot, to ^^SI^#%<D^ttlB$^>6U-^g 
401 ^ b-A^^7T^^-C(DB#r H TC$)0, CCD 
B#Ph1 to &C;JtfU l/-^g4(D*©l ^U-A^O 

[0 03 2]il^, X^^^S22ri n ^ffiA, O 

SOi*T**^i^«:tJ v Xt-^^S23"C 1 n ^r0^ 
?:/S3i^^fT£o 1 n ^W^(Dfilr^>>5 

[0033]Xfy ^S3i-C«il?fgSrt^:®S^ (^ifi 

££&cy\ Xf-^^*S32rn^7^> h^rOtCgSL, X 

so m-rzttbic. ccowm i o zm^ximfgjD&^m 
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[0 034] — -LIB* f- v y'S 31C9*1J^N O© t 
7- ? 7*S 37rB?lsI* r©-r- £ £flit,>TJf J: 0 ^ 

^<D@7Pf &4tissi«««)£<Dnostt 1 o *mm-? 
&&i*«^<t©ti*faftv£ffau <;»-- 10 

[0 03 5] ±fSXT-2,7*S36©W^#NO€><?:*, 

* 0 m&mmww&ffiik l- -c^^^m l & t # tc 

tt. Xf--?7 - S38t?n*'?>F-^rOW:^-r.5<»:i4> 
&t. Xt-^^S39-C 1 i , t .i **{C0{c|Ke-rS. S 

lo RtftlMilftV^ft^OKtSSU LfrZ'&lCOZ 

[0 03 6] ±fiSUfi«©f¥ffl • &icmtR 

1 0 (ct-sjttfKosjERtcoti-r. austft&ccj&i; 20 

[0 03 7] h^WTSffiilflitSS-h^jKIl 
6. Sr2©^TS&^S^&9T-3-U- hrCcg-^T 

fa8r^f7-;> e h tca-^-c^ws n/cit 
©1 o-r«^2©jltT^a'J^9T?3-u-hr«:S 

-5^r?i'j^ti^2©3iffK*5ji^5n. mmim<D 30 

[0038] */c. g^if^fiiA&teajtff *-r*£ # 
tc«. is 1 ©iitf m^m^m 8 -c &<b £ & -5 x *■ 
r 'J v^ft 0 h (c^isur. ittfSg#tft*¥Si ©/h 

^^©i^SUSti. C©MfT8g#jIiR#Kl 0T-iI#? 

wm^&l lK<£*^g|^^©imc;fiJffl;* 
hi. chKiO. ^«&JffljM£(c i£br 40 
jttf Sg©^aiJ*jg*0«:tT 5 C t # . <s3H4©ft±£ 

[0039] 36k, e^p^jt^tK^^f-r Si 

l 0 tttl 2 ©ittfSS^Sfl^a 9-ca-u-f-r 

^SR2 «#gi l(cJ:SSiaSKS^©^SiIk: 
fO/BStxS. c©fig. x^7i>>^>F;Wil84>tc!ft 
a-u- h t«£C&(,>©-c\ ^si©jtff 
S«S*M©itff^i«] (XiK-mW) tciSjo-Cia^K: so 
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mt? 5ct&<, atffl»©^ «*awtctf 5 c t &-c 
[0 040] S6»ii^si 0 iczzm 

x ^ » 7 s sxvf&n -fe 5 -et&fcb $ titc x t^t > ^ 
ttfteHRwottftjsaafeFH *^*&if. ft. ma 

[004 1 ]iW, ^f*;7'S 52"C±! BX f7 'JZsif 

? 7- S 53-C±Mmftm&$k F H A^^ffi F c Jz *} l» 
*»5*>jfe!M3&rs. f Ut, ±IBM*iJ5£*5Jt t cYES© 

< ^o*6ftSifi»FH tmiZmF ci^tl-'it 
CC«. XT-^7 , S54-CjttfK©ft*¥aR*»lRB^. 
*M©^-r^f3ft(3^0{C^L,. L*»-5^fcy*-> 

■r-s>„ — ±tBM*<JS©Ci-rn*i— ^No©t*. 

ilf. X««6ftJljg^FH *0fStiFc J;<3/h$t»i# 
KtJ. X^^^SSS-CittfgSOft^SRSL^MOM 

9 m 1 ©iltf Sg^ffl^S 8-CX^T'J>^ff£ft0H^S 
-50-C^a'J3n/cit?fS8©fl^¥SRi Si^'lt^-^O n 

i8i ?r-?-n-e*a^b. om^jc'J ^->-r-2». ft. 

COSBBW©*!^ 0 2 ©ittf m^m^QDK S^M 
©il?f K=&— gft«J{c-?-©SES: <• B?^©ii^S§ i^ffl U . 
-e©ffl^*S=£MRB^: <!: T 3 C <!: KffiS-T S „ 

[0042]fit. c©a^wiK:*$c^r«. xt-tu 
> if > f ;i/%39R{ci«K-S- S t # KBix -fr V > ^ 

**3|£gRi jpsibm^si lKJ:€,ea«l»#^©^(l 
tc^ijffl $ n WJ> 0 H tfiffiS Aft 0 
c J: "3/Jn3 < «>-^iKAJSififtF H jWJfjEiBFc J: 

L-?r>mmffif t *> t * iat e*M©Xit <• iwtc 
1 1 tc«ts«iassi«!a©aK9«:3pjffi3ns. lot, 

<t*s-c#. 3ttfs§©?sioti-c«K«^im^ii^)K:tf 

[ 0 0 4 3 ] ft. ±IBHMMr-«. ±fBU-^S4 

«t <9 7k¥^rfttcit®WEftft-c»^©^a^tf t^o 
o. ^©&£b;*ft;fc|i£#g)©if#>6. jfitfSS±K:#S-r 
5t©0**t9 i77 ^-5>c iru-^J|g4K: < fc 
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©jttfS§^|Sl«:±lB U - #g|g©tfctf}x ij TfcftW-S C 

«:» -> tcmm icmm? & *>© k t> mmicmm-r i.ci 

[0 04 4] 

mm^m) Kj±©an<. ii^iiatgcD^«:j:n 

^^-c^2©3ttfs§^siL. c ©warns© a 10 
^©sistft^cioD-c. t»rn*>— **aj?i/r*ti 

r y > vi&mmmm j: o /hs t» t * tcttaifi 2 ©it*? 
tc±ia^ 1 atm 2 ©jttf s§© 5 % . m®¥-mw s 1 » 
awcatfiss^istcific^iiiiaiaBiLrawK^ 20 

[0 04 5] $/c. f»*^2iB4g©^WC« < @mM© 4 

WTSiifctC. e¥W©*S<*Hr^ ; &m2©jltf3S<!; 7 
L/C^U C©Wi»t7»©5 5. a*M©a^tfc^«: 8 
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tc. fi^4iets©^©ia< . ^t-tu^^^avjn 

3 < *>o^f-ft JMSKsb^c 8 C > £ # K Jfcl BJH 2 ©jltf 3S 
[■9<DMt&Kl!] 

[0 1 ] *^©*SS^K:^smMfflR»^HJ^g 

.[H2] aJR^aiCt *j8fflK©3«W5Sffi*5Vr 7 a - 
h0-e*s„ 

[S3] HWI^att:j:i«ifi«|»««(OfiWJI*j***-r 

[^4] aust^&tc cfc s e wm t m&wmmw t <m © 
[05] a*pftaiffBSi<oiaaBB«**-rswia-c* 
[0 6] a^atcj:s»t7i8©a»i*ffi<E«e&«*^ 
[flP#©iBW] 
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